A B S T R A C T
The robustness of stem cells is one of the major factors that directly impacts life quality and life span. Evidence has accumulated that changes in the stem cell compartment affect human mental health and serve as an indicator of psychiatric problems. It is well known that stem cells continuously replace differentiated cells and tissues that are used up during life, although this replacement occurs at a different pace in the various organs. However, the participation of local neural stem cells in regeneration of the central nervous system is controversial. It is known that low numbers of stem cells circulate continuously in peripheral blood (PB) and lymph and undergo a circadian rhythm in their PB level, with the peak occurring early in the morning and the nadir at night, and recent evidence suggests that the number and pattern of circulating stem cells in PB changes in psychotic disorders. On the other hand, progress in the creation of induced pluripotent stem cells (iPSCs) from patient somatic cells provides valuable tools with which to study changes in gene expression in psychotic patients. We will discuss the various potential sources of stem cells that are currently employed in regenerative medicine and the mechanisms that explain some of their beneficial effects as well as the emerging problems with stem cell therapies. However, the main question remains: Will it be possible in the future to modulate the stem cell compartment to reverse psychiatric problems?
Introduction
For almost half a century the successful application of hematopoietic stem cells in hematopoietic transplants has encouraged attempts to employ stem cells in treating several other clinical problems, including i) damaged myocardium after heart infarction, ii) brain after stroke, iii) spinal cord after mechanical injury, iv) age-related macular degeneration (AMD) of retina, v) diabetes, vi) extensive skin burns, vii) damaged liver, and viii) Parkinson's disease (Altarche-Xifro et al., 2016; Bryukhovetskiy and Bryukhovetskiy, 2015; Cambria et al., 2016; Carvalho et al., 2015; Divani et al., 2007; Kasahara et al., 2016; Margini et al., 2014; Park et al., 2017; Rea et al., 2015) . Unfortunately, beyond hematopoietic transplants, the clinical results for stem cell therapies have been rather disappointing, and several encouraging results initially reported in laboratory animals have not been reproduced in humans (Ratajczak et al., 2016a) .
It is well known that low numbers of hematopoietic stem cells (HSCs), mesenchymal stem cells (MSCs), endothelial progenitor cells (EPCs), and very small embryonic-like stem cells (VSELs) circulate continuously in peripheral blood (PB) and lymph and undergo a circadian rhythm, with the peak occurring early in the morning and the nadir at night (Giudice et al., 2010; Méndez-Ferrer et al., 2009) . Moreover, the number of circulating HSPCs increases in PB in response to i) systemic or local inflammation, ii) strenuous physical exercise, iii) hypoxia, and iv) tissue or organ injuries (Bryukhovetskiy and Bryukhovetskiy, 2015; Cambria et al., 2016; Carvalho et al., 2015; Divani et al., 2007; Kasahara et al., 2016; Liu and Ratajczak, 2012; Serebrovskaya et al., 2011) . An important role is played by activation of the complement cascade (ComC) in the release of stem cells into PB and lymph from their tissue niches (Janowska-Wieczorek et al., 2012) . Recent evidence indicates that stem cells may also be involved in the pathogenesis of certain psychotic disorders (Ratajczak et al., 2014b) , and in fact there are reports indicating that the number and circulation pattern of stem cell subtypes as well as factors involved in their egress into peripheral blood (e.g., ComC cleavage fragments) play an important role (Borkowska et al., 2016; Borkowska et al., 2014) .
On the other hand, local stem cells residing in the stem cell niches in adult tissues are responsible for organ rejuvenation and the replace-
